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Abstract

Indonesian students’ achievement in mathematics is generally still low compared with other countries. Many
psychological factors, both internal and external, influence this poor performance. This study aimed to measure
the effect of self-efficacy and the adversity quotient of Grade IX students regarding achievement in mathematics.
Both of these internal variables have been selected because students’ success in mathematics is determined more
by internal factors than by external factors. A survey method was used. The sample included 140 students and
was drawn using a probability sampling technique. A self-efficacy scale and an adversity quotient scale were
used to collect the data. Students’ mathematics achievement was determined based on school test results. The
data were analyzed using multiple regressions. The findings reveal significant effects of self-efficacy and the
adversity quotient but no significant effects of gender on students’ academic mathematics achievement. Therefore,
an implication of the study is that we must investigate how to improve students’ self-efficacy and adversity
quotient in mathematics. The results may be of interest to other developing countries, especially those in Southeast
Asia that share similar concerns with Indonesia regarding students’ mathematics achievement.
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1. Introduction
1.1 Introduce the Problem

Mathematics is a critical subject that must be taught at all levels of education, from primary to secondary.
Mathematics is considered one of the most challenging subjects in both primary and secondary school as
students often perform poorly in it (Hamid, Shahrill, Matzin, Mahalle, & Mundia, 2013). Mathematics enhances
students’ ability to think logically, rationally, critically, accurately, effectively, and efficiently. Thus, if students’
achievement in mathematics is low, their ability to think logically, rationally, critically, thoroughly, effectively,
and efficiently will also be low. A lack of these skills will impact the nation’s ability to develop economically.
However, national examination results in 2015 and 2016 showed that the achievement of junior high school
students in mathematics was low and decreasing; their scores were 56.28 in 2015 and 50.24 in 2016 (Puspendik,
2016). These scores were lower than the other three subjects tested on the national examination, namely Bahasa
Indonesia (70.75), English (57.17), and the Natural Sciences (56.27).

The results of the 2012 PISA survey indicated that Indonesia’s score of 375 for Mathematics ranked 64" among
the 65 Organization for Economic Cooperation and Development (OECD) member countries. This ranking is far
below Vietnam, which placed 17" with a score of 511 (PISA 2013). Similarly, in 2015, Indonesia ranked 65™ out
of the 72 OECD member countries, while Vietnam ranked 22" with a score of 495, and Malaysia was 44™ with a
score of 446 (PISA, 2016). Clearly, Indonesian students’ competence in mathematics has been poor for years. A
natural question then arises: what factors lead to our students’ poor academic achievement in mathematics? We
cannot give accurate and valid answers to this question unless we conduct a study.

Thus, this study aimed to measure the psychological factors that affect students’ mathematics achievement. The
survey was administered to Grade IX students at Pembangun Lower Secondary Islamic School (MTs
Pembangunan), State Islamic University Jakarta (hereafter MTs Pembangunan UIN Jakarta). This study
discovered that self-efficacy and the adversity quotient significantly affected students’ mathematics achievement.
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1.2 Explore Importance of the Problem
The present study aimed to answer the following research questions:

a) Is there a significant effect of self-efficacy and the adversity quotient on students’ mathematics
achievement?

b) Is there a significant effect of each aspect of self-efficacy (self-confidence in one’s ability, socialization
ability and positive attitude) and aspects of the adversity quotient (control, origin and ownership, reach, and
endurance) on students’ mathematics achievement?

c) Is there a significant gender difference related to the effect of self-efficacy and adversity quotient on
students’ mathematics achievement?

This study has both theoretical and practical consequences. The theoretical benefits will contribute to the field of
psychology, particularly educational psychology. People in this field can include this material in educational
classes. Regarding practical benefits, administrators, counselors, and teachers can use the findings of this study
to reconstruct their lesson plans and give teachers advice about the classroom climate. This information is also
important for the broader public as a reference for those who want to examine the issues related to self-efficacy,
the adversity quotient and learning achievement.

1.3 Describe Relevant Scholarship

Based on the results of a literature review, it can be concluded that many factors, internal and external, affect
students’ achievement in mathematics. The internal factors include achievement motivation and self-concept
(Awan & Noureen, 2012; Kupari & Nissinen, 2013), self-directed learning readiness and academic self-efficacy
(Saeid & Eslaminejad, 2017; Kitsantas, Cheema, & Ware, 2011), self-efficacy (Apollo, 2005 and Shofiah 2002),
and students’ attitudes towards mathematics learning (Ismail & Awang, 2009). Natural intellectual ability is
another internal factor that affects mathematics achievement (Ghufron & Risnawati, 2010; Retnaningsih, 1998;
and Suri, 2000), but it is far from the only factor. Some research also suggests that the success and failure of
students in school are determined by the adversity quotient. Stoltz (2000) states that the adversity quotient is a
person's ability to withstand and overcome adversity and difficulties and to able to exceed expectations for their
performance and potential. The adversity quotient is composed of four dimensions, namely control, origin and
ownership, reach, and endurance (Stoltz, 2000).

Among the internal factors, self-efficacy is considered the most important (Apollo, 2005; Shofiah, 2002). A study
by Pawan Kumar Singh and R. P. Shukla (2015) used the social education theory of Bandura (1977) to define
self-efficacy. The term denotes self-confidence in successfully organizing and executing tasks, which determines
an individual's capacity to control the motives, recognition, and direction of his/her actions. Self-efficacy is
enhanced by the support of teachers and parents, specifically in childhood and during adolescence, and it is
indirectly influenced by the individual's level of self-respect.

The external factors, on the other hand, consist of socioeconomic status (Hernandez, 2014), teaching strategies
and methods (Douglas & Cebulla, 2000), peer teaching strategy (Abdelkarim & Abuiyada, 2016), feedback and
remediation (James & Folorunso, 2012), and the characteristics of teachers, schools, educational aids and
resources (Ismail & Awang, 2009). In addition, gender is considered an important factor for students’
achievement in mathematics, as indicated in a study by Awan, Noureen, and Naz (2012) in Malaysia and a study
by Else-Quest, Hyde, & Linn (2010) in the United States.

Despite the various studies on the factors affecting mathematics achievement in recent years, a number of
important issues remain to be solved. First and foremost, the findings are often inconclusive. In this context, it is
argued that there is no single factor that affects students’ achievement in mathematics. Second, the findings are
limited in terms of generalizability because most studies have been performed in foreign countries with different
norms, cultures, traditions, and situations. The question then arises: do similar findings exist in Indonesia, where
cultural and societal norms and expectations differ?

1.4 State Hypotheses and their Correspondence to Research Design

This study has two hypotheses. The first hypothesis examined whether there was a significant effect of
self-efficacy and the adversity quotient on the mathematics achievement of Grade IX students at MTs
Pembangunan UIN Jakarta. The second hypothesis examined whether each aspect of self-efficacy
(self-confidence in one’s ability, socialization ability and positive attitude) and each aspect of the adversity
quotient (control, origin and ownership, reach, and endurance) had a significant effect on students’ mathematics
achievement.
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2. Method
2.1 Identify Subsections

This study applied a descriptive survey design, which is a non-experimental design used to explain a
cause-effect connection. This design was selected because this study’s goal is to observe the influence of
self-efficacy and the adversity quotient on mathematics achievement and then to use those results to predict the
contribution of each independent variable to the dependent variable. A descriptive survey was chosen for
economic reasons so that researchers can make use of a representative sample from a large population that would
have been infeasible to study.

2.2 Participants’ (Subjects’) Characteristics

The subjects of the research were the Grade IX students at MTs Pembangunan UIN Jakarta for the academic year
2013/2014. Out of 221 students, 140 students were randomly selected to form the sample of the study. The
sample consisted of 59 (42.1%) boys and 81 (57.9%) girls, aged 14 years.

2.3 Sampling Procedures

The sample of this study was determined by the probability sampling technique, using a table of random
numbers. Once the sample size was determined, the researchers administered the survey to the subjects after
obtaining written permission from the Principal of MTs Pembangunan UIN Jakarta. In administering the survey,
the researchers were assisted by the subjects’ teachers. To avoid interfering with the learning process, the survey
was administered ten minutes before class ended. Before distributing the survey to the subjects, the researchers
explained the purpose of the research and how to fill out the instrument. The researchers asked the subjects to fill
out the instrument completely and objectively, without being influenced by friends or other factors. The
researchers also confirmed that all information provided by the subjects would only be used for research
purposes and would not affect their grades. This explanation was delivered orally and was written in the
introduction of the survey.

2.4 Data Collection Tools

The research instruments used for data collection were a self-efficacy scale and an adversity quotient scale in the
form of a Likert scale. The former was adapted from Guilford’s theory (Apollo, 2005); it measured
self-confidence in one’s ability, socialization ability and tranquility of attitude. The latter was adapted from the
work of Stoltz (2000), and it consists of four dimensions, namely control, origin and ownership, reach and
endurance. The data on students’ achievement in mathematics were gathered from the school’s test results in
semester I. The reason for using the school’s test results is that they adequately described students’ academic
performance for one semester.

The self-efficacy scale had 42 items, and its internal reliability was 0.893. The adversity quotient scale had 39
items, and its internal reliability was 0.891. Each scale had four answer choices, namely Strongly Disagree,
Disagree, Agree and Strongly Agree. In this study, the researchers deliberately eliminated the third choices
(neutral option) to avoid the tendency of subjects to fill in the neutral choice.

The original scales were written in English, so they were translated into Indonesian by an English teacher at MTs
Pembangunan UIN Jakarta. The translation was then analyzed by Indonesian teachers from the same school to
ensure that there were no problems with understanding the questions. In the next step, the researchers reviewed
the revised scale and administered it to ten students in Grade IX at MTs Pembangunan UIN Jakarta who were not
selected as subjects for this study. The purpose of this pilot test was to determine how long it took to fill in the
scale and to make sure no statements on the scale had a dual interpretation or were hard to understand. The
students of the pilot study did not ask questions about the instrument and spent about 15 to 20 minutes filling in
the two scales.

The data were analyzed using multiple regression analysis while the construct validity testing was performed
using Confirmatory Factor Analysis (CFA) with the help of LISREL software version 8.7.

3. Results

The data were analyzed with multiple regression analysis, variance analysis and a t-test. The analysis was
performed in accordance with the research questions stated in the introduction part of this study. The following
sections show the results of the hypothesis testing.

3.1 The Effect of Self-Efficacy and the Adversity Quotient on Students’ Mathematics Achievement

The results showed revealed a significant effect of self-efficacy and the adversity quotient on students’
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mathematics achievement. The results of the analysis of variance for the effect of self-efficacy and the adversity
quotient on students’ mathematics achievement are presented in Table 1.

Table 1. Analysis of variance for the effect of self-efficacy and the adversity quotient on students’ mathematics
achievement

Model Sum of Squares Df  Mean Square F Sig.

Regression 1992.740 2 996.370
Residual 13313.431 137 97.178 10.253  .000
Total 15306.171 139

a.  Predictors: (Constant), Adversity Quotient, Self-efficacy

b. Dependent Variable: Academic Achievement in Mathematics

Table 1 shows that the significance value is 0.000 (p<0.05); this means that the major hypothesis, which stated
that there is a significant effect of self-efficacy and the adversity quotient on students’ mathematics achievement,
was accepted. Thus, it is understood that self-efficacy and the adversity quotient significantly affected the
students’ achievement in mathematics. The data in Table 1 also indicate that the F value is 10.253. The value of
the DF table is with 2 degrees of freedom, and 137 were found at 3.06. Therefore, because the F value is greater
than the F table, it can be concluded that the regression equation for this study can be applied.

The results regarding the overall contribution of independent variable (self-efficacy and adversity quotient) to the
dependent variable (students’ mathematics achievement) are shown in Table 2.

Table 2. The overall contribution of the independent variable (self-efficacy and adversity quotient) to the
dependent variable (students’ mathematics achievement)

Change Statistics

Adjusted R Std. Error of the

Model R R Square . R Square Sig. F
Square estimate F Change dfl df2
Change Change
1 3612 .130 117 9.85791 .130 10.253 2 137 .000

a.  Predictors: (Constant), Adversity Quotient, Self-efficacy

Table 2 indicates that the R square (R2) coefficient is 0.130, which means that 13% of the variance in students’
achievement in mathematics in this study is determined by the variable of self-efficacy and the adversity quotient.
This means that about 87% of students’ achievement in mathematics is determined by other factors not explored
in this study. These factors might include self-regulated learning, achievement motivation, school environment,
classroom climate, and parenting styles.

3.2 The Contribution of Each Dimension of the Independent Variable to Students’ Mathematics Achievement

In this section, the researchers examined whether there is a significant effect of each aspect of self-efficacy
(self-confidence in one’s ability, socialization ability and positive attitude) and aspects of the adversity quotient
(control, origin and ownership, reach, and endurance) on the mathematics achievement of students. The
significance of the coefficient regression of each independent variable is presented in Table 3.

Table 3. Coefficient regression of each independent variable

. . Standardized
Unstandardized Coefficients . .
Model Coefficients t Sig.
B Std. Error Beta
(Constant) 55.484 4.760 11.657  .000
Self-efficacy 194 .104 185 1.872  .063
Adversity quotient 230 .104 219 2217  .028

a. Dependent variable: Students’ achievement in mathematics
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Table 3 above shows the regression coefficient of each independent variable and its significance. If the
significance value is < 0.05, it can be concluded that the independent variable in this study has a significant effect
on the dependent variable. Given this fact, the researchers then determine that the regression equation of students’
mathematics achievement is equal to 55,484 + 0,194*self-efficacy + 0,230*adversity quotient.

Based on the analysis of each dimension of self-efficacy and the adversity quotient, the regression coefficient is
summarized in Table 4.

Table 4. Regression coefficient of each dimension of independent variable

Variable Regression Coefficient

Self-efficacy

a.  Self-confidence in one’s ability 0.049 (Sig)

b.  Socialization ability 0.847 (Non. Sig)

c.  Positive attitude 0.080 (Non. Sig)
Adversity Quotient

d.  Control 0.038 (Sig)

a.  Origin and ownership 0.016 (Sig.)

b. Reach 0.256 (Non. Sig)

c.  Endurance 0.089 (Non. Sig)

Table 4 reveals that three dimensions of independent variables that significantly affected the students’
achievement in mathematics. These three dimensions include self-confidence in one’s ability (p=0.049 <0.05),
control (p=0.038<0.05), and origin and ownership (p=0.016<0.05). The other four dimensions were not
significant; these dimensions were socialization ability, tranquility of attitude, reach, and endurance. The results
of the analysis of variance (R2) showed that self-confidence in one’s ability contributed 10%, control contributed
2.1%, and origin and ownership contributed 3.2% to students’ achievement in mathematics.

3.3 The Gender Difference in Students’ Mathematics Achievement

In this study, the researcher further analyzed the students’ differences in mathematics achievement based on
gender. The results of the analysis are presented in Table 5.

Table 5. Student’s differences in mathematics achievement based on gender

R Adjusted R Std. Error of the .
Model R . Change Statistics
Square Square Estimate
R Square F Sig. F
a dft  df2
1 .049 .002 .005 10.51891 Change Change Change
.002 333 1 138 .565

a. Predictors: (Constant), Gender

Table 5 shows that the value of R square obtained from the analysis are 0.002. This means that gender
contributed only about 0.2% to students’ mathematics achievement, and there were no significant differences
between boys and girls in their mathematics achievement, as p > 0.05.

4. Discussion

The findings of this study reveal significant effects of self-efficacy and the adversity quotient on students’
achievement in mathematics. This means that self-efficacy and the adversity quotient were considered to be
predictive of performance outcomes in mathematics. The higher students’ self-efficacy and adversity quotient,
the better their academic achievement in mathematics. These findings supported Bandura’s social cognitive
theory (SCT) and its main construct of self-efficacy, which is defined as one's belief in one's ability to succeed in
specific situations or accomplish a task (Luszczynska, & Schwarzer, 2005) and can contribute to the better
performance and practice of work motivation.

The findings of the present study are also consistent with the results of the previous studies (Saeid & Eslaminejad,
2017; Kitsantas, Cheema, & Ware, 2011; Pajares & Miller, 1994), showing that self-confidence is critical for
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students to succeed in learning mathematics. Confident students are more motivated and more likely to learn
mathematics and to be successful in classes. The findings of this study also show that the adversity quotient has a
significant influence on mathematics achievement. These results support three other studies performed by
Amalia (2011), Wiswayana (2007), and Fadhila (2010), who found a significant relationship between the
adversity quotient and students’ academic achievement.

However, when the analysis was conducted for each dimension of the independent variable, only one dimension
of self-efficacy was found to be significant: self-confidence in one’s ability. Furthermore, only two dimensions
of the adversity quotient were found to be significant: control as well as origin and ownership. The dimension of
self-confidence in one’s ability contributed 10% to students’ mathematics achievement. The results are consistent
with research conducted by Conger, as cited in Apollo (2005), who found that students who have faith in their
abilities will have a strong learning performance. The dimension of control in this study contributed 2.1%. This
supports the previous findings of Stoltz (2000) that control has a considerable influence on students’ academic
achievement. The same results were found in a study by Utami and Hawadi (2006), who found that the control
variable contributes significantly to students’ achievement in mathematics and natural sciences. Thus, it can be
understood that self-control can be linked to self-confidence because students who have self-control in the
learning process will have self-confidence in their ability to succeed.

The findings of this study further indicate that there were no significant gender differences related to the effect of
self-efficacy and the adversity quotient on students’ mathematics achievement. These findings differ from a
previous study by Awan, Noureen, and Naz (2012), who investigated the relationships among achievement
motivation, self-concept and achievement in English and mathematics at the secondary level in Malaysia. Their
findings revealed significant gender differences in favor of girls. A study by Else-Quest, Hyde, and Linn (2010) in
the United States also showed that a gender gap in mathematics achievement persists in some nations but not in
others. Similarly, a study by Benbow and Stanley (1980) found a substantial sex difference in mathematical
reasoning ability in favor of boys in a study of 9927 intellectually gifted junior high school students in the United
States. One possible explanation for why gender difference was not found in the presented study could be
because Indonesian students have different norms, culture, traditions, and expectations than students in other
countries. Therefore, the way Indonesian students learn mathematics in school and home as well as the way they
interact with each other could be different, so for them, gender differences are not significant factor that affects
their academic achievement in mathematics.

5. Conclusion and Recommendations

This study has shown that self-efficacy and the adversity quotient are two determining factors for students’
mathematics achievement. About 13% of students’ achievement in mathematics was determined by self-efficacy
and the adversity quotient. However, there were no significant effects of gender on students’ achievement in
mathematics. Therefore, an implication of the study is that we must investigate how to improve students’
self-efficacy and adversity quotient in mathematics. The results of the present study may be of interest to other
developing countries, especially those in Southeast Asia that share similar concerns with Indonesia regarding
students’ mathematics achievement.

Since the present study investigated only two internal factors, further research is needed to investigate the other
factors affecting students’ mathematics achievement. These factors might include both internal factors, such as
self-regulated learning, self-concept, and resilience, and external factors, such as parenting styles, teaching
strategies, and homework. The findings of the study indicated that there were significant effects of self-efficacy
and the adversity quotient on students’ achievement in mathematics. Thus, it is necessary for school counselors
to enhance and improve these two factors by providing counseling services to students. Subject teachers and
class teachers are also suggested to help students with high support needs in learning mathematics.

Finally, our study and its findings indicate that there were many differences but also similarities when analyzing
the factors affecting students’ mathematics achievement in schools. Therefore, it is expected that the results of
the present study may be of interest to other developing countries, especially those in Southeast Asia region that
share similar concerns with Indonesia regarding students’ mathematics achievement.

6. Limitations of the Study

Despite the findings of this study, the researchers are also fully aware of the fact that this study has some
limitations. First, the independent variable investigated in the present study is limited to two internal factors,
self-efficacy and the adversity quotient, which means that this study does not take into account the importance of
external factors. Second, the sample size of the present study is limited to 140 students in Grade IX at MTs
Pembangunan UIN Jakarta. This might limit the generalizability of the findings of the present study to other

17



ies.ccsenet.org International Education Studies Vol. 10, No. 10; 2017

situations.
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